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(54) WRITING METHOD FOR NON-VOLATILE MEMORY 

(57)Abstract 

PROBLEM TO BE SOLVED: To solve such a problem that in 
a conventional writing method of a flash memory, as the 
more storage capacity of a memory array is increased, the 
longer length of a bit line is made, load capacity of a bit line 
is made larger and a time required for reaching the 
prescribed potential of the bit line is made longer, a time 
required for writing is made longer and power consumption is 
increased. 

SOLUTION: In a non-volatile memory having an AND type 
memory array in which plural memory cells are connected in 
parallel between a local bit line and a local drain line, a local 
drain line is precharged by supplying comparatively high 
voltage from a common drain line side (opposite side of main 
bit line), while 0 V or comparatively low voltage is applied to 
the main bit line in accordance with write data, after 
performing selection pre-charge. write voltage is applied to a 
word line and writing is performed, a drain current is made to 
flow in only a selection memory cell being desired to perform 
writing, and generated hot electrons are injected into a 
floating gate. 
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^ 'J -b 2 ® ^t® Jgi^ y - K {i^ 2 cd;;^ -f 

i:SM{a!l®H>it3Jtil«JEE«il&)^A»^«)ii«^®feK)©ll 1 

tjiSbTBuiB^ 1 ®«JE J; t) ^'\^^U^2(Dns.^m^ 
eg{rTOa-rSi:i:*){Cs BulBm l *5<fctFl| 2©X'f 

II 3 ®«E4SIiD bTjlfK6<3f^^ 'J -b;i/{C*t bT«ji 
*^(^S:fT5:5 i:*!|^i:^5^ff^ffitBfi;^«©«a«^ 

\mW^ 2 ] MIBp* * U -b;i'i:M5iJCHUg3^ 1 ©ftii 
- H i^HufB^ 2 ©ttilJt^y - h- i: !&gei^qltg«: 
^ 3 ©;^>f <y^^i5!4s&^ ^ i; -fe;bjriJSK:tg;{t 

2)^>©^r^3V^T^ HlJfBbf ^> hi^J:S*f{M©mIf3tt®«£E 

«m*^&«a5^©fe«)©» 1 o«ffi!fett^s&■rsl^c^ 

HuIB^ 3 ©;^ ^' ^y^*IS&3Sa$-«-r HdlB^ 2 

mm i ©«asii y - k t i5i«f c mtiB^ 

1 ®«JE*«i^bT5£«$-a-fc^, mitB^ 1 ©^^-f 
^©<£«ji$-B-T Hu§3^ 1 ©WiiSESI V - K & 1583 1: 
Mia©S(ilCf&bTaiRa<Jti!fS$-B-. fluf3T7-H|g® 

v^-m*^tc«ai»*^®fc»®ii 3 ®sffi^EpiD-r s h i:*) 

tCHutB^SCJ^^- >;^5^*|g!ife##jl{- btm^^ff^ 

a c i:&tt«:i:-ri.if*« i ici3«®^ff^ttHBmse 

®«a**&o 

Wi^®S(S{imit3^ 2 ©S]EEi:«{S|B]-©ix^;i/T-fe 
§ c i: 2 tCHB«®^ff^14sB1S^« 

m-t^tt i>\znfmiiMmKm^U(Dm{iL^mmm 2 ® 

SffiJ;t)*)^SV^^4.®«ffi{CW^)igi^-C^ BUt3^143<t 
2 ©^^-f »:;^#l9!?fe^a*-a-T*5tBm 1 (Di^Mmm 
y - K 43 i O^mifB^ 2 ® ftaSM ^ - K SrMS bfe^(c 
U 7 7"f ® «)®^tB biW'^ t:i^?Tt- S C i: * 
^mii-rsW*:^ 2 tiB«®^iflBi4fBfSSS®»a5!(^ 

> - K tmmm 2 ®ftiig!i^y - H tmi^m^Wi^mi^im 



T-BulB^ 2 ©X'T f=•^^e!S::/^ bTSulB^ ^ U •fe;i/^J© 
05 mitB If H^tH^iB!!©^ 2 ©tt^JSM^ - K mffBW 
ii«EE«il&iiaA»?>«ii*®fcfe®m 1 ®«£EStt!^-rs 

i:i:*)lc. S5l3^2®^'f 

BulBt:«;/ hiS^jitFHuiBII 1 (oi^m.mm^-h'icmjh^ 
y'-^ tjSS bTHulB^ 1 OSffi<t ») *>/J>^«:m 2 ©SEE 

l3aBtS*^^i:K?'J®^^ >i'f^^^^«il$■^-C^ mih^ 

fT^^v>fc < ^v^^^^JX^ ^ U ■fe;i'lc{i«5S<£SS3F;fev^ J: 
15 a IZ bTjlJKfi<}tc^ ^ U -fe;i/{CMbT«jii^*fT'5: d C 
t i:^t-t?>m>Rm 1 tc8B«®^»#614f31«^«®» 

[l»*iM 6 ] »aa^^a!;#B§t mifBtBIt^? tt^iJ©:^ 
'y5=-^?^»il$#S$iJWt^©S{4{±B;iiB^2®S 
20 ffi<tt)^)'J^^V^Cli:&^$^Si:t-5 if 5 \z 8Bili©^» 

^iftf3ii^a©«a*^*»o 

[»5RIH 7 ] Hut3«a5!^»<t^{^. HutB If «:/ biH^fifc 
«-r i: t) t:fug3^^ii«JE^«&^®Ste^ HulB^ 2 © 
• «ffiJ:^)^)^£v^m4©«ffi^cW^)^^^■C^ HufB^l®« 
25 aSJiSi^- K*iiVBuf3^ 2 ®ftiig?«gy - K *i![Sb 

CI i: 5 S fctt 6 CI3tt®^J?^ttf3 
l5t^S®«a35)'*^. 

8 ] Hu83 tr >v b iSC BuSB^ 1 ®^ ^' 

30 ^e:*:/^bT2o©y^ ';-fe;l/?lJAsg^MpItg^c^^^■rv^s 

t,©(c*sv>T, ^i![#i©^^'J-b;i'?>J©Hu83lll®^* 
iiSEM^- Y-k-mm 1 ©^^^ ^y^^^iat J; HtflBbT^' 
h)^{3g?i^^r-B-Si:§(iHu§3^2®:;^'f v^^mizx*) 

mim 2 ©ttsig^y - Y^mt&ii^mmK^^mzmm 

35 ^S^»i©^* •J-fe;P?iJ©Hu83ll2© 

f) ijIB^ 1 (D^m.mmJ - H Smjf3«®Sffi«^)^{clg 
i i: *!Nfmii t-S WsRia 5 ~ 7 ©v%-m*-(CH3 

[if5l?iB9] HuiBSlRV-K^tfcJgM^nTV^S^^ 

^ y bTiB]ii#irri5fei&#Sff a *)©{c 

43i^Ts mi83StR7-Hi^{cgei^^*i-Ci^i>^^!c?iJi© 

45 bT^n^tv|B]^{c*jia«*'IM^^fT^d c 

■t^m>m 8 {ciB«®^»^<48B1i:«g®«iii«*^;^^. 

[if 1 0 ] HuiffiitR^ ^ u -^DviizmTh^i-fmifWi . 

n 2. * ipi 1 15] - T- afe s ^ i: * 1^ h -r s at 5 ~ 7 ® 
50 t>miptc83«®^»^i48Bti:ss®«jii!^;&*o 
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[0 0 0 1] 

[0 0 0 2] 

®M0 S F E T*^e.*S^Jf^'l4f31t^^ ^ -fe;!/ 

(*)b<«i'>a:;i/«Ja) hCDra*fctt:3> ^^-;^'5^'- 
^ i: v-::^ * fett K u -f > i:®^lcSBE?&TOo bT F N 

aA^H±fc »}ism$-a-fc *) bx b§v^^»*^{b$•B••s;^ 
[0 0 0 3] -:3?^ bjiu^ hD>s5pjffl-r«??sc 

{±. 3>hD-;i'y-N(3ii5«E^epAPbfc«^T-V- 
fe^tt-)liafc:FNb>^;i/T"fT!feOo 

[0 0 0 4] 

[^B^A^I?*bi^i:-r?.»a] 01 6 tse^feCFN 

mB<Dm («iia«)'{ci»);.t^ >;•k;^cDbgv^tt*f^<•r 

(A) itmtRirtj^i:>^mj2^^ 
<£fT'&^^^ U-^r;^CDgJi□«flE^ (B) 
*>*Ji^^i'SfT=&:t)^ev^^^'J■fe;^®Bl^)p«£Et•fe'5. la] 

t>-KL/^>{c{iovffl«£E*5Riia$n5-;&. ^mm.^ 

^ U V-;^4b'itJf K U >{C{± 5 VCDtt:aio«*|5ilh 

[0 0 0 5] i:Cl?.tN 7^>j'S/i;>{^';{:U±^ 017 
(A) Oid'&Iglt^^QmASia^iJCgES^^nfeNAN 
DMilD^KnS^t UT'l/'T i:^ 017 (B) (D^o^J^ 

[0 0 06] ::®^*,ANDMO;>(^'J7'P'f (-*5V^T 

{±s 017 (B) izwi$tix\,^^x^iz. tmm^Qm 



CDHU'f >ASgEi^$n&D— *;ut:>;> b L B L *Sjltl^ 
MOSFET Qs^-ffl^X^if^yhrnGBLizmm^ 

{c*5^^T^ 01 6cDJ;d:fe»a5!^;&iC^gR«bfc«-gr. 

iSl^:fhbTIB*l;iS?Qint:5 VCDJ;d'&«a«^|5iil:«ffi 

[0 0 0 7] «a*i5ajtSE;&#ffi[iiis©a;o^ 
15 A^;^ § < ^ s iHSimmm^(ommmfBmti ^± 

T5^s/7'-9-^XSJi;*:$#Tb*a. ^^tZ. FNh> 
^;i/(::J;S«)i5^:*5CSr«fflbfc:^^^ ^^U-feM^® 

[0 0 0 8] c©^B^©Beti(ix h— ^;i'©tf3i«^*'ms 

B^P^ Rlfg^ 75<;/i^i^^U©J:a tt^Wmmi 
25 1«^S**l«-rscr:i:Cife5o 

[0 0 0 9] c©^B^©fb© sa<]{i. ?i««:t;*®j)SDi 

■ tg*7^>y^^i^^U©J;d^^»^14s31«^g&S« 

[00 10] Z<Dmm<D:^ ^lcm<DEiffi}^. ^=^VTV 
30 i'©««S*iai±$-a-S^:i:*ST?§S^fflB<4l3fiS«e 

[00 11] CI®^B^©Slj|3*?>t|ftl*®{i*>©Sa<]i: 
»f^^;!|t0S^cov^Ttt^ *H^Jffl«©t3M*J<tVjSf>J-0Bii 
*^ AHc S T- fe ;5 -5 o 
35 [ 0 0 1 2 ] 

[H!a&#P«il^SfcK)®*g!] *)Kt*V^TM^?tLa 
#gB^©^*,f^fl«j55:t)®®l»5*IJiWt-n«x Tt3®i: 

[0 0 1 3] -r^fc-fe. «IS®'7-KSa43J;0'i^>> hJ^ 
40 ^:^ mfl3'7-K«|fflOv^nA>K^i^^fnfc^tU-b;i/As 

' ffilS<@ai??iJ(cgE)^$nTJfc5«a©^^>J-b;i/^Ji:^il 

^ . Buf 3# ^ ^ u -fe ;i/^j©^ 1 p)^m.mm > - k i 
©x-f '^/^^-^lasr^frbTBiifBtrf hiStcgei^pitfec^ 
Hut3^ ^ -bjmcom 2 ojt^jgiggy - k am 2 ® 
45 y'f-^m^ift-i.xnmmmm^mzmmmmiz^n' 

«3i^?^»i#lc:^bTmif3^2©;^'f >;/5^^fig 

bTafflB^ ^ U ■b)\^m<om 1 ®»agEi!^^ - F Cbu 
I3bf>:; h!^i:SM<l!l©Hfif3#3i«ff«tj^i^A.f,^iii«^cD 

50 fc»®^l®«ffiSr?i5«bfc^^c^ Hyf3b:«> M^tctt* 
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TkH=r-^ {r^S BUSB^ 1 ffla£Ei »3 ^)'J^$^» 2 CD 
Sff ^aiRfl^JtSJAn-r S i: i: t. JCButB» 1 2 CD 

v^ J:-5 tc bfe^tHulBV- Kii®cDV%-r*i*»fc:«ii3!*iCDfe 
*?)CD^ 3 CDmjESrEPJn bTiltRWt:^ ^ U -fe^l/fc^f bt 
*ii*5»'<£fT'5:d t bfctCDT-feSo 
[0 0 14] <t?)*#ifl?Jfc:{±. «ia[CD;>{^'J-fe;i/*SD- 
*;n;«;/ Mili:D-*;i/H^>f vjafccDKCM^Jtc^igg 

^tl-ffeSV^fcfQ)?) ANDMCD^^U Tl-r SrW-rS'F 
>• >iiai:cD^^ffiJi&pIt6«:X'f ^yf^MO S F E T:& 

;i/ KH'>l^^7'U5=-\'-i'bfc^. 
bTiif>v MI|{c0V*fe{iBii§3«ii5;i^EihSE 

'J^$^^«JE^6[3J□b. D-*;i/bf hi^iiitr^y hf^i; 
CDP^CD3lf?MOSFETCD'5''-h(C±tB±b:>;; bJ^ODEP 
inmjEi:|Blg«CD«JE^gJiP bTMlRMO S F E 

^iD bT*ji«!*^&fT^V^&V>aJK^ * U -fe^l/JC F N h > 
■5{-bfe-fe®T-feSo 

CO 0 1 5] ±iabfc^l9!(cj;ix{i. »iia5(^{c^bT^ 

«>«iie^iaitsjE * r u 5^ - s^-r 5 '^SAsfe s cDtt 
it«««]*^^fiCD/J>^«:n-A;i'trv bilifcD-*;i/K 

^5a:«ffi*T•±^/T■^^^{^av^cD•r^ ±tf>;/ hi^^^to 

[0 0 16] ^fe. ±g3CD»^t. mmm3(D7.^ 
^mt bTCDjlJf^M 0 S F E T S^iJffllfl^CD 

SBulBm2cDSBEi:|Sl— *»J:?)S5VM/'<;i/i:1-So cm 
tlif). HUtHlgacD^^'r ^:/5^^iai:bTCD311RMOSF 
ET^, ^lRat){C«£EASfflAn$tlfetf>> I-i^t^iSbT 

ajRfl^tgi tTtf xmacD^ ^ -fe^i/C^f bTCD*«ii 

[0 0 17] Hijl3«ii*^iM^^{c, B«H3b:>^ h 

miinzm*)^^Lx. Hui3^i*<tvm2cD;^'r 

t bt ©SIRMO S F E T *zS!3i$-B-rmif3ll 1 CDjtil 
BEM> — KtbTCDD— *;i/tr>y hi©iJiI>-H(il3^2cD 



- K i: bT® D-:*;i/ K i^-f >if,a&Sca bfe 
'^tzmih^^V 7 r -f CDfc«>CD^tB biW^C^fi^-r S J: 
at^t-S, C^^^CJ:^)^ ♦ji^^'^U 7 r-f cDfc»OD^tB 
bl|j#-NCD;^fT$ijji¥As®^{c^5 i: i: ts m^^^mi¥ 
05 ^t:a-^A^{C'<';7T^'^mb»{^'N;^fT-rsc:i:*iT- 

[0 0 18] HyB3^^U-fe;i/ASs d— *;i/br>yh 

iS*) b < {in-:^;i/ F >^iatia^jjg^{cg!Sgg$n 

10 SAG— ANDSCD^ff^tB^t^B^::43V^T^ 

»#}^l^bTmj83^'l' >y^^?*;t7$-a-fe«^fibr 
•y h^i:S*ffi!lcDH5t3n-*;i/KU"f >i^t:*aS£E« 
6llii3!iiCDfcK)6DJt«i5fl<JlgV>Sff i: 

«:SJES:M*?«){cfflADb-C?S«bfc^t..BUB3'7- m 
cDV^■r^^A»C«a^5iLCDfc«)CDiS«£E*TOP•r5 i: i: t) C 
mIi383tt^^i:it?iJ®^^-;^5^fg^^$riijl$HfX. »ii 
«^^fT'fcv^fcv>31tR^^:U-lr;i'{C{i«iS^iStb. mSi.^ 
20 S:fT«:v>fc < ^v^^^31^R^ ^ U •b>il/t(±«ifS4iS$'&v^ 
J; a bTSS^WJc U -b >»l/fc:*f bt »a35)i^fT55: 5 
J;-5{3bfeo 

[0 0 19] ±i3bfe^|S!{cj;oT^j> ^ji^^^il::^ bT 
^ tolt«tfi<]]iSC^«jia«*^S£E S T- r 'J ^ - i^-r 5 AS 
25 feSCDH:tt«e<j^^^ficD/J>^«:D— Kl/^r >«IT- 

30 5^-\'-i^t-S©{CS-rSil$S^ffiebT«ji^MS?&M 
jSEIKcDA^^^S^iBa b?^g«±j?&;^ti{C'J>«: < 
[0 0 2 0] Sfe. HUB3mi«*«;#B#CH5I3i3ft^?i: 

35 «^J®:^'f >y5^fg^^£#3l^-a-i.^J»fi-^cD«{a{iHuiB 
br>j/ h«a{;r93An^tiS«£Ei;(5{J|flI-CDi/'<<;i/i:-rSo 

$-a-T> mMCD^^U-lr;i'K:^bTCD^«*i»ji«^S:ff'&t> 

40 -a-sciiAs-e^So 

[0 0 2 1] ^ ^{C, Huf3«ai^»#«t. fUlBtr^:' b 

mmzw t) ^^r. mmm i cd^ji^m^ - k43 j:tjtH5 
mm 2 cDttilgiiggy -h'i:bTCDD-*;bHi/^ >«g^& 
45 «!C«bfe^t«3i»«^'<'J7T'f CDfc*!)®iStBbStKt{Ci^ 

«)CDMtB bi&<^'NCD^ff $iJ»*5®#{-«:a J: i: {c> « 
50 [0 0 2 2] HulBb:^;/ biffi {^K^y hU) izlim 
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)\^mcDmmm 1 owasESiv - K ^mam 1 ©;^-f 

^IStc i ti tr b S^CSSI^ -a- ^ i: ^ (imilBm 2 ® 
-f <t »3 tuia^ 2 ©ftajg^y - K HuBB^t 

5^*fiatJ:f)Hfi§Bt:>;/ i: gjigiBB^ 1 

[0 0 2 3] H^ig3illRV-^•^t:jgi^$^^■CV^ 

bT*n^nisi^{CH>ii3«ji«^A®)<tS:fT*^ <fc 
?IJ B ® ^ t U Hr ;i'3^J b T t: h a-fb ^ K o T 

[0 0 2 4] ^ fe. H?IIB31iRp< ^ U 

fix ^HibNFtcS»?;<^';-b;i/{3«MASM^ixS;^lRli: 
|5l— i:«:5<t'5t:-rSo cintcj;?)^ «M©i^*tS;&|Si 
J: o T ^ U -fe;]/® b & I ^fKA^M^fe -3 T b * -5 ® *IhI 
>8b-r> lESt^T^— <S'©^mb*5qI«64:'5:5. 
[0 0 2 5] 

[ 0 0 2 6 ] S 1 tt, ^^^^SiSffl bTftfiS^^»#614 
fBfii^gi: bT©7 5' ^ ^ »J ®— «?!|©::/D ^; -i^^ 

l-:3©^^';-fe;u{c2 tf>;/ bfflT^— ^^£i3tt 
qlfg^^fa^^ •Ji:bT«J5K^*i> #i^^i^'Jn>©J: 

[0 0 2 7] !!t^::$^M^^^•S^)©T•:fev^A^ 01 ©7^ 
<yS^j.^^U-r-ttx p{^UrU"f 1 0{i2-:3©^^ Uv 
<ybMAT-U. MAT-D-e«J^^tVs 2o©v«;/h 

(D9m'ftiit>%\f:^^ ^?aBL^&felJ^T-fe>;<^>>f=•[Hle& 
1 1 i:S*fil{r^n^n«iia?*. Bgffib7^-;5'S:-B#« 



^bfc?)tr>> h!^©>^U5^-v-i^^*ff^^7*-i5'^^; 
^li8S12a, 1 2ASffiS^fn-CV>S, 

[0 0 2 8] iUT, c:©7^— ^v>v5^[aESl 2 a, 12 
b©^>>^t!K^^fT*aa5^^&7^-<5'^>>5=-i:«->b> D 
05 LTi:l31-o *B^iffl«t*iV^•r{i> iRft^Wft?^^ 

N^A^Si*t-So ;:itit3»^bT. o-:*;i/tf>y hJiSiitt 

10 [0 0 2 9] lal©iyE^lc:^>V^T^ ;<*'J T^y hMA 

0SFETt:J:>)fl|J5K^*lfe^^U-b;i/ASvb U 
iWfcBBB^tVv ff®;'<^'JH2;i'©n> bo— 
15 h«i»SgbTJ15fi)c^nT'7-Kii\|WL<&«^b. (SJ-JIJ 
®^ ^ U -fe;!/® Yly^ >fitta® t; 5/ bi^B L tggi^Rl 

[0 0 3 0] ^fe. ^^uru-f 1 OtCtt^ 'JV 

-yhMAT-U, MAT-DlCjttt&bT^n^tl-Xmo 
20 T'b'U'XT^n-^ C?— ^) 13 a, 1 3 bd^ 
t9Hte)nTV^So ^7*3-^1 3 a, 13bH(i7*3- 

K3^l|l3tJeoT§^^ ';v>y bF^® 1*®'7-F?SWL 

So' 

25 [0 0 3 1] 14a, 14b, 1 4 ca:YJ^©TKlxX 

v^;&vaAs, ^©7^3— ^©ai:tJ{cj;-3'ratRfl<jt;!i->x 
3^7^i^■r-b>;^^5'5=^ill^Sl I-^t*— ^J^vv^EKSl 
2 a, 1 2 bO^^^'^SaiRf SVy— b (*7A:^>f 
30 {is -fevx^ ^/g^iggsi 1-^7=^— ^v-y^dliigi 
2 a, 1 2 brt{CBS:{te>^^TV^S. 15 a, 15 

<y^l2a, 1 2b{CiSbfcti> 7='-<^-5'>v5^1 2a, 
1 2b{c^>yf=-^tife^mb7^-4'<feti*ib3fe?)^S^ 
35 -f VTVT-T-feS, 

[0 0 32] iai©7^^yi/i>{^UJ±, Itt^JRB^n 

K (^^) ^fe^«^b^K:3v>K{c^j^;bfe5!I;a*^ff 
■T'^ < ^ ^ >J i^a5©#[ilES{c:3i^-r S$iJWl^^Jii*}B]5K 
40 bXffi^J-rS^WIllK (S^-- Jrvtt) 2 0^liSiT43 
!3, 3V> K*s#^?>tlSh^nf£«?^bT@»6<]{3^ 

45 -^^u) 2i*fii^. v>r^D^^wii?>:i5fT^nT 
^ ri^a5®&|5lJ?&{rM^s«'JWi^<£fl^fig-r s J; ^ c 

[0 0 3 3] * fc, ±g3ftiJtBI5|BS 2 0 tt. l^gU©«SI<fc 

SWt-§;^7^— 2 2 c©;^5^— ^ 

50 2 2©)KaitCJBbmg|5*e.©Ti'-fe;:^ASql 
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[0 0 3 4] 01<Z)#fli[7^';/S/i;>{^ UJctt. 

^a5A^e.A:ti$n57^-^'M9-^7'Hv>^{i^. mmm 

•^&Bl•3a>^:e^)> ^^Uti^'T A^&^a'^^tH^tifcT'- 
tB;tJt-5fc«>CDAtil*-'t^'7Tl5|ES3 1, 
Yj^cQTh*U';<^^^-r5TKi/;^*'i7>^ 3 2, ^l^gp 

fetot^giU^IJi^®7'-4'^^'f VTVyi 5 a, 1 
5 bCtg>)^5-{tfc»)^'r >T>n 5 a, 15bT-Jf*i 

3 3. HulB$iJMI118&2 0*e,CDWWm^»C»r3V^-rHuf3 
■fe>;^^';'^llS&l l-?'^— f ^mS&l 2 a, 12 
b lc*f-r?,i!;#<5''f 5 >^fa^S^jgKbT«l&t-S^'f 

^«*{c^ffl^nsiis«£E*^^-rs«jiiii]iiS4 o^as 

3v>h\ rKi/:^tts ttiicz)Am;t74B^^i/'O0~l 
/0 7*»&fIII3AI±i:'j>'t>y7T|nISS3 1 lei >)^:S-S!lT- 

[0 0 3 5] mfgBSM[D^4 0(±. •i^.^'^ttS^cDttifl 
i:'5:5«ffi*^4^i)»sp«JE^^IlES4 1 -^^l^glJA^ 

EEs ^dibSEs '^•;7r^'«E^5^>>7'|^gPT-'^Si: 
^ n S «BE ?&^^-r S f^-v - > rjfe if CD#JE[11BS*» 
^ s i*ia5«ig^^ii8& 4 2s ;< ^ ©iil#>K«t l^S b- 
T e><Z)SJE®tf A^f>fi)f^®«]E^®tR bT X^^rn- 
^I3a, 1 3 b^{z«J&-ri.«ji«]S;tlSIS&4 3s c: 
tv&CDlBim$$Wl)--&«M^W[elSg4 4^d>^3&:^. 
*3s 01{Ci5V>Ts 5 l{i^'kgi5*^f,«?ll^{S5VfeSV^{i 
3. 3 V©<ta*i:««SffiVcc*sg];!jp$ni.«?IS«£E3S 
^s 5 2(i|ilb<S«6atiiVssAsgJiD#nsSj®S£ESS 

•5[lliS^I^<;>{^U7H' ©Jliaiag&ttS^gSffi V c. c 

[0 0 3 6] ^^S8®CPU3Q:ifOn>hn-;i/SgA»e, 

i«^$iJWS^WEs tH:*;S<JWs^OEs 3v>K*,b<{i 

-:^;i/©^CDEs i/;^5^A^D^;^sc^ASfea„ :3 

Hi';7.-:7;i/ffi^CDEi:« 
ji55*$iJWs-^WE hfciiieo-Cs ^JS5I1IK2 0 fcT' K i/:^ 



V > K ^ - CDEAs:3-x'>K*)b<tt7^-^J' 

05 StiSitJiianSo 

[00 3 7] 02 CfiJlsf^B^^jgffl [^Xtifmttyl t U T 
1 0CD*ft:fi«| (V^t5^9)5ANDM) SrS^-To 02{C 

fis 2ocD;<^ uv>> ^■r-MJ5g$^^■rv^•^)^^f|J©^^ 

10 $tl•rv^s. |iiHt:s^-rJ:^{Cs U v>y btts ?ij 

nfcM?iJ?i^^®nfa (0iJ^{S2 5 6<a) ©^tU-tr;!/ 
(7n— T^^V^J^-y— h&*1-SM0SFET) MCI 
~MCnA»e,^S^^ U^JMCCASff^^riSl ("7— Ki^W 
15 L:j?|rI) *5J;tJ^?iJ;5-lRl (bf>i; hi^GBL:?^|6]) {C^n^ 

A$s 1 *® "7— KSgtl {±J^ 1 :5 6 =RH® ^ ^ U -tJVlfim 

[0 0 3 8] 'k>7.'y>y^SL.T(D—:^(DXtiitJy'—]' 

20 (cjis fejiMOSFET Qtll,Qtl2 

bt— 3J®p{^'Jv>j» b©±i:>;; hSSGBL 1 1, GB 

LI 2, ifimm^tls ■fe>;^^<:/^SLT©ffe:?5-© 

Atb^jy— Ktcifis eilMOSFET Qt2 1, Qt 

2 2 Sr:n^bT-:&©^^U^^y hCitri/ h^SGB 

25 L2 1, GBL2 2, ifi^fl^^tl. M;&©>{^Uv' 

[0 0 3 9] #^^:'J9rjMCC{4s nffl®^^U-b;i/M 
C l~MCn43J:lFHB®i'3— >MOSFET Qs 

30 t®v— :^*5<tt)«h*ix'f>As-€^n-en^t®©n— *;i/tr 
«y hi^LBL43J:yfJtjlfflP— *;i/b'U-f »^LDLt: 
mm^tl. n— *;i/tr^y hi^LBLtiatRMOSFET 
Qsb^:n-bT±h:>> hJSGBLCZs ^fcn— *;^^• 
^1' >iiaLD L(iJSJ;^MO S F E T Qsd^£:/hbrtt 

35 ® Ki^'f >^SCDL^cgEi^qItg^c$i^Tv^s. ^^^ut 

ttt)*XfcD— *;i/b:'V MSLBLASjlif^MOSFET 
Qsb^:/^b■r^tf'J; h^GB L {Cjgig|^nS«J5£tc$ 
tl^Ztl,ZJi[), D— :*;;i/t:>y h!^LBL©7'U5^-\'- 

[0 0 4 0] D— :ij;i/tr>y hi^LBL:j3<tU'D— pljJl'H 
U"f >«|L D L 5±§3«tlS©^ ^ U ?ij©d *) 

7— Ki^(qI{cEI9:^ixTV>S^fe.© Cm^iyo^yi' 
{i*^»«±®|Hl-®'>i;i/^«(WE L L 

L*5J;tFD— ;*j;i/KU"r >i^LD Ltd 0 V® J;^5t«{4 
^#;ils 1 6VO 

J:-5«:ftSffi*EPinbTs FN h>^)VMMi^mmvx 

50 «iSf$:§|§fe<ci:T-s •fei^^*{44)b<{i^D.v<^^ 
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JRMOSFET Qsbtt:i-:7^n. :i/3— MSdOSF 
ET Qs t{±::^->^n^ n-:i7;i/t:^> bMLBLtt:^ 
>iK.^^C^tl*::i^3-hM0SFET Qs t $3ibT 

[0 0 4 2] |2|3J::(±*ie?SMCDANDSp<^UTl/-f 

[0 0 4 3] |213t::^^nTV^^ctd^C, y^—i^mi2<^ 

Y(DXo^MtRU^J\^iCiL%±ifXi^3— hM-0 S FE 

1) o m\^^x. «a#^;^'Y>y^swi$:Ki/^>^as 

JBEVwdfl!lt::S^?^fctt®T% ffiiJWi^SD i ^ 5 V 

MOSFET Qsd^;t>^-^^ (y^5^>y:rS2) o 
dtlJ-ctoT^ P~:J?j;i/Hlx^>J^LDL:fcJ;t>*P— b^J 

[0 0 4 4] ifet::, -tr>;^^^y5^SLT^3{^J$^^^TV^ 
ig^^ nfci bT h ^^G B L {i^^SB;^^ ©mMMJE V c 

c J: t) t)^gv^ 0 . 8 vcDck^j&sffitc^u^^^— s^-r 

o 

[0 0 4 5] Lif?>m. Umim^SD i^OViziL^T 
U'--<;b{c5:T^±tfTD— :*j;i/b:>y m^0i1cd»km o s F 

ET Qs b^;t>^-B-S (;^7=->>7'S 5, ^-Y 5^ >^ 
t2) , fi>i:> T-Uf^^-J^^rtlTV^S^tT";/ hiSSG 

BLCD«{4tto. 8VT^ ru^-v— s^$nTv^^ev^i 

OSFET Qsbtt:jJ->$ix5*s, T^'J^^-V'-y^tl 
■rVNSit:^ MiaGBL{CSi^$nTV'«Sa!JRMOSF 

ET Qsb{i:y-htV-^*s|5l— «{5iT-$)Sfc»:t 

^ iigG B L {3}**fj5t- 5 O — A ;i/ b: h iSltt K Ix -f > 3!i5m 
h^GBLt^tS-rSD— 3!j;utr>j/ bi!9li0 VtT^-f 



[0046] ife(c. ^mm^ S H i i:$ijffllft^ S S i & 
0 V{C3i:*.TtfCi^3— hMOSFET QstitO— 

*;i/tr>:/ h)|®{il®«iRMOSFET Qsb<£:t7$-a- 

05 4VCDJ;a^«a*^(^«ffi4EPAP-r-2> (:^7^>^>^ 

S7, <5'^5>^/t4) , -rsi:, ^^as?cDo-*;i/tr 

hi^Ji H >3£Sm£EVwdS:«JtbTV-«Sfe». 

lfi»s^Sf[I^fnFN^>^;l/«^iSAs^it^^t*^ ;^*u-b;i/© 

10 Utv^^i&(±|g'^b$^^*:v«. 

[0 0 47] 3liRn-:*;utr>;; hmo Vfr^^^ 

15 T 1) , 

[0 0 4 8] ±H3»3i*^iW*siS^T-rSii^U7r^'^ 
HiLSm U5^^/rS8, WMT2) *ff5&Vv 
-fe;^®L§V^^avthA5'<'J 7 T'T ly-^;i/Vwvi »3 1)^< 

20 V'>fitVth#^'J 7T-r U^;i/VwvJ; t) 'fe)i^<^oTV^n 

;i/Vwv<t t)iS<'5ioTV'>^:V^i:$^i:X7^^;7'S I'nM 

[0 0 4 9] tjijs. ±M^vyT^mmiyii±^ m^ic^^ 

25 $nT^^•5>J:^^C^ ^7— mWLiiJ^MKH' >iSlCD 
LOS(S^3j!:*.T{ffe« (^J'^ 5 ></t 5) . $IJI9©^ 
S D i t:mmm^S S i $i:*,±tf TjIU^MG S F E t 
Qsbi;Qsd42»->^f-a- (^Y^>^t6) . D-. 
*;i't:>y hijgLBLfcD— >i^LDL&7*-< 

30 (MBP^T2 1) o bA^S«. «IJ?W«^ . 

SDi^£ti;*,-FffrillRM OSFET Qsb&:t7$ 
■a- (^'T ^>^^t 7) . ■b>;^^y5=-SLT{;:J;t)^if 
hi^GBL®S{4*0. 8 VgK*•Z?7•'J^-\'-i?■r 
5 (^r^T2 2) „ 

35 [ 0 0 5 0 ] ^V^T^ Slh**JfflI©^ S D i t:^t>±{fX 
aiRMOSFET Qs bS:t>$-&Si:i:4»C, ^7— 

40 *5^<bLfc*»S*>&-fe>>^v>i'^SLT{c:J:t)tili-rs 
(M8F^T2 3) o ^©^^ -b>>^^>y5^SLT©»^5^ 
— bT^-^T©«jii^*A5iSlTbfeiPS*»© 
:i--;i^*J^^fT*:d (WfflT2 4) „ 
[0 0 5 1] ia5tH:*^W£®fflb-CigTS«!;'{^U7 
45 1 0 ©•ffe©Sllte«?iJ (V^fcl9>SAG-ANDS) 4^ 

©MOSFET QmtmMm.m^Qiaii'f-^^JUtfim 
yiJS'&^i-pJC^JSg^nfeTJ^y^ h>y-hMOSFET 
50 Qai:{Cj;oT^^U-b;bMC*s«]5!c$nTV^So 
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[0 0 5 2] iJ^iJ'^mBS.^m-t^ nm m^i£. 256 
m) CD;««^'JHr;i/MC l~MCntf5iJ:&|^lc:iB5iJ$tt# 
^h31S^? Qmcoy— ;^ ^VKitYU-O tiiXTfTi^ 
j;^ b-y-hMOSFET Qa® Kb^>t)b<{iV- 
As^a^i^^ tlfe^g^JB,^©^ ^ U ?IJM C C ff 7? 
|p! (y-Ki^WL*IqI) i5J;U^J*lRl (br«yhi||GBL 

[00 53] ^ bT. |5l-ff ®^ ^ U -Ir^l/OtBW*^ Q 

E T Q a ©y- ttft3i®$ijaPft^ A G 0 *s^ * fctH 
aScSiC^^^UJlJCDTi^JXh-y— hMOSFET Qa 

^ ti S J; a *XT v^ s o 

[0 0 5 4] ^:CD|^Mfi»Jffl-?<*';5'H'(C:feV^ 
■rtt^ P— ^^l/tf'^ MStto— *;i/Ki/'f (%)b< 

bTs l*©n— :^;i/HV'f >iSLDLt{±, 
HfSa-r 5 ^ t U -b;i/M C i ®3Bfii^^^Q m©y-X 
b<{iKH'>i:. MC i+l©TS^X hy— hMO SF 
ET QaCDKl^-f >*)b<(iy— ;^ASg|i^$^^TV^ 

[0 0 5 5] ■€^bT^ A;i'Kl"f >^^LDLO— 

^S{i31^i^M0SFET Qsbl, Qsb 2--^:/hb 

T 2*-ro-en^nwji®±tr>;/ bi^GBL 1 , gbl 

2 Cg^i^nifi6(c$n-rv^5i:i:*)fe:> fbSSttSKM 

OSFET Qsdl,Qsd2 *:rt'b-r«iiHl/ 

>«l (* b < ttttaV-Xll) C D L tgEig|BJtg{z^ 

^tf>j; MSIGBL{rggKoIt6(3-rSSlRMOSFET 
Qsbl, Q s b 2-v—®a*,$|SSg®D^*;UK^ 
^' >fSL D L±®jlJ;^M OSFET Qsb iiSISSS 
®o— :*(;i/HU^'>i^LDL±®^lRMOSFET Q 
sdtt, SJ&SSiJffllM^SSO ii:SS 1 itJ:?):;^ 

[0 0 5 6] xi—fDVYV^ymi'Ti'L^Pi'MY 
V-f >faCDL(CigMnIt6(-^SStRM0SFET Q 

sdl, Qsd2 0-5*.^i!c»a®D— 3b;i/Kl/'-f 

>i^LDL±®af/?MOSFET Qsbi:«itSS® 
D— :*3;i/Klx'r >ifaLDL±®®tRMOSFET Qs 

^SD0ii:SDl i{cj;»);t>. ;t7»JfflI$ns J:-5 
{c«J5K^^^■t^^So ^e>K:, ©Jffllfg^ S S 0 i , SSI 
itSDOi, SDli*), 1 *©n— K 
>^LDL±{::Sg-r-Si:> ibT-y h«S<aj®SJRMO S 
FET QsbiiJtaKV-OiiaCDLfflllCDjlS^MOS 
FET Qsd*H«f{C;t>«®{C-r5Ci:***:V>J:-5 



[0 0 5 7]:&43> ttaKl'^>i^CDL{C(i^;g^;^ 
ry^SW2S::^b*Vs s (OV) **:J±5V®j;d 

^«aa^*mffivwd*swsQ$ns. msjctt^^tiTv^ 

[^S-r-5 2*®D-:3!3;UKW'f >i^LDL*sjl 

05 IRMOSFET Qsb^:^b-rgeM^nt:v>sit:>y 
MSiGBLtt. V-F«aWLi:3£llf 
ix. ■?®-iS§ttmfia-fe>;^^>y^SLT{c, ^fcffesgfi 
7^ - ^ 7 >;/ ^ D L T Si^ ^ n S . 
[0 0 5 8] Z-ZLH, C©||SS«?!jOAG— ANDM;^^ 

15 [0 0 5 9] ^i!cSB®?iJ®-;^^'J-fe;i"N®5^— <57®^ 
ii^i^{c:li. 0 6 (A) {c^-r<tot:x ^l»JiJB®±tr 

^y MI&1B!l®®iRM0 SFET Qsbl,Qsb3 

Jt5iK^l'>?aCDLiH!l®MtfiM0SFE 
T Qsdl,Qsd3 ^•^i'y^'^^t.ll^lz, m 

20 IS^'JS®^!::^^ hi^<By®jltRMOSFET Qsb 2, 

Qsb 4 *taKU"f >i^CDL{|90S 

JRMOSFET Qsd2, Qsd4 ^:ty$^^tc 

tt^TN Jt®KW^>i^GDL*^e.5V®J;^:&SBEV 
wd$rfSIS!tS@®D— p!j;i/K^'f ViiSLDL 2, LDL 

25 4 tC^jD-rSo 

[0 0 60] ^fe. ^t'V hSgGBLA»e,{i. 

-^J'tliSbTb§v^<a^^^b$-&fct^^^U-fe;i' (MtR 
*bTbgv%ffiS^^b$-^fc<'5:v>><* U-fe;u 
^ti^ixgiiPbT. 2t->^^^•rv^s^l»?lJB®®^RM0 

SFET Qsbl,Qsb3 ^:f^bT.^a#^® 

n— >i^LDL 1, LDL 3 JC^bf^y h 

Jsg®«m4e^-r?.c $e.{::c®i:§^ SiJWt^AGO 
35 S:0. 6V®<ta5&mClLt>±JfT^?iJ@®p<^ 
•fe;i/®TS^;^h'y— hMOSFET QaS2t->ttffi{C 
'7-KifSS«ii55»^jltRL/'<;i/®l 5V 
®J;a*l^«ffti:*,±{fs, 

[0 0 6 1] atR;>< ^ U -tr;b (^J^JSMC 1 

40 1) Ot3tiS^^QmfflV-^i:Kl/>f >ti±. 

®D— :*;UKV^'>j^LDL 1, LDL3 ipe,0V 

*fefSISSB®D— *>'l'KW"r >?«LDL 2, LD 

L4 A^e)5 VAs#t$&^n.2). ^(Dfzlii. StR^^'J 

-fe;i> (MC 1 1) ®3>ho-;i/'!;'— hCG. 
45 y-h AG*5J;UfV-;^S. KH" >D-N®Sl;!iD«K{i 
EI7 (A) ®J;^tc/rff3, tf-;; bJ^(ilA^f>ttaK^-l' > 
i^^RU-vlfiiA^o-r HU"f >«jfSASMnT^^bfc:4^>y 
Yxiyifiyu-^-i V^^y-hFGHaA^fvTb 

gv^fiAs^^b-rso 

50 [0 0 6 2] -ys. im9i^ ^ 'J -lr;i/ (0iJ^«M C 3 
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1 ) (Dtmm^QmoD^j-T.th'u-i >ictt. 

CDU— A;i/KU"f >iiaLDL 1, LDL3 if'ioO. 

SYifi. *fc^Si!{SacDD-*;i'KH'>fgLDL 2, 

LDL4 A»e.5 VASfl^H&^nS-^CDfeif). ^SfK^ 

^^U-fe;!/- (MC3 1) CDn>hn— hCG^ Ti^ 

ffittEi? (B) ©<ta{;l^^)^ ^u-ommifimtiiry^ 

[0 0 6 3] ilifRSiCD^J®<>{*U-fe;i/'NCD7='— ^£D# 
E6 (B) (c^-Tidt, «»»BcDilf 

bi^fJICD^iRMOSFET Qsb2, Qsb4 

^*ilHl"r>i^CDL{|!|CDatRMOSFE 
T Qsd2. Qsd4 ^:tyi^i^^illli>1Z, « 

m'm(D^if^v vmmcomiRMosFET Qsbi, 

Qsb3 H L'-T >I^CD Liil®31 

Jt^MOSFET Qsdl.QsdS &3^>$■a■fc 

tt^-Px tt3iHP'f»!aCDL*»e.5VCD<to3B:mffi<£ 
fiiSSB®D->fj;VKl/-r»^LDL 1, LDL3 

^^b ^ -a-jfe v^ i o {- 1- S i A^T- g S , 
[0 0 6 4] ±H3®<};d tx C®lliffifi^J®AG— AND 

V-ent:g!i^$*x&D-A;i/ K i/-f >i^L D Ltctb^T 

[0 0 6 51 L*4.x AG— ANDM^^ •JTU-rt3:fe 
V^T{i. Tv-;^ hy-hMOSFET Qa{Cj;f)|^ge 

iimOANDM^^UTUfT-Pigt-SIBM^^Fa 

?.®tn iS*«Yb*)i*^!K^ti?.o mi^mzit. AG— A 

■r <fc ^ -r S C AST- § i. o 

[ 0 0 6 6 ] la 1 5 {c43v^Tx svBii^m^mm. Vf 

ELLtt-^oi;!/^:^, SD(iT'>^ hy-hMG-SFE 

L^^teTl^So AGttTi^;^ h-y-bMOSF 

ET Q&<D^-hmm. FG{if3it^^Qm®7D- 

3>b0-;i/y-h«fiif*)$.S<, 015J:ti. AG— 

SrO VflUTMOSFET Qa^:iry^'&tli£-=i>h 
u—jV^—h (WL) ASyN'T V'^>'Ut$tlV— X • HI/ 



■i >si>mizmm.mifi$>-DXi>mm.m=PQmizmix?>m 

mttmmx^?>(DX's f311tSS^ffl©^(SIM«8*s^SK:«e 
iS««YbtjifiK$ns:ii:*5^A>So 'i7:ii;i/ 
ffi^WELLi:y-b«;SAG, F Gi:"?- Ki^WLi: 
05 ©P^(±^n^n«feiii^CJ;f)«gi^^tiTV^S. 

[0 0 6 7] 08tti*||S£fi«J®AG-ANDS>itU 

i'-f ^>'y^^—\-ifim^tiX\^>^o liKT. ^iS^iJi® 

10 SiW^So 

[0 0 6 8] ^i!{^JB®^^U-b;KC7^— 
{±, $fero— *;i't:>j' hi^LBL±®31tRM0 SFET 
Qsb, Qa d^t-^X^iry^'fi-tci^mx. PiMYU 
>MCDLtHlx-r>^««ffiVw.d*gi*a-r-5 (X 
15 1) , i^V^T^ -b>:^^>y^SLT{C:^S^gf 

tlTV>5*iia^7^— hi^GB.L:&atFi 
egjcru^-^'— S^-rS (:P^7^^y7*S 1 2) . ||«:8<JK: 

20 U-fe;i/ASjgM^nfc±tf<;/ hSSGBLtiO. 8 V®<t^ 

[0 0 6 9] mmn^SS 0ii:SD0i^7V 

<Dj^otiiMiR\y^MziL*>±\-fX. ^WLWSo:>u—t>)\/ 
t:-;' h)^LBL±©SiRMOSFET Q s b iiSSt* 
25 S®0— *;Hf^/ hi8aLBL±®3IKMOSFET Q 
sd*:t>^-l±S C^T^^/rS-l 3, ^-r^>^t l 

1) . :itnz^^x. fil&*a®n-A;i/HV^>i^L 
DUiVwdfc^Sm^tix ^»Si®o-*;i/b-i/>f > 

i^LDL(i$a3!»7*— ^miixaiRfiitjfco. svtjis 

30 S^ti-So 

[0 0 7 0] bA»S«> '7-mtcl 4V®J;-5'a:«3i 
5!*^«]E^BJAn-r% (:^7^'V7"S4, ^-f^V^^tl 

2) o^tz. »Ji^!/'M^i:bTV^S«ig(^lJg©^^ U-fe 

;i/tji<f/i£; bfcr i^x h 'if- h ^ffiiJW^'Sf&Jfflilf ^a g 0 
35 *0. 6 V©J;d'5:«EE{^i:*.±tfS {y-^-^^ySS. 

^-f 5 >^^t 1 3) . -r^h. yv^^-if^nx\,^?> 

^v^it^<y vmGBnzt^m^titzmtR^—:^JWu^ 
40 >«aLDL®«fii[ttovr-fe5®-r-> 0. svcmfiio 

®7'>;^hy-MM0SFET Qa{i;t>^n'fcV^ 

AS. ovcDmiiLCDa—:^})^]^^ >ui.Dnzmm.^n 

TV^S;^^ ';-fe;i/®T^';^h'y— hMOSFET Qa 

45 {i;t>^tl,€>o 

[0 0 7 1] ^(DtzSb^ :t>^tltt\,^yi^y^ h^—VM 
OSFET Qa®;>t^U-fe;i/®83iS*^Qm©5^-\';^ 

ji'iztamm-ifimixr. ^ ^ u -fe;i/® u^v^fittt^fb^n 

^V^. 5j->^nfcV>T5^;^ MMO SFET 

50 Qa©^* 'J-te;U©faii:^^Qm©^-\'^;i/{c{iQa 
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V^ffiASlS< ^ni.ma^A^tT'fctJnS (^KT 1 1) „ 

[0 0 7 2] ±mm^j<^m'^ifimT-r^t. miRu-\^ 

{c, Ti^x h^;*- h ?&«iJffli-f-SSiJffli^^A G 0 isJiVpi 

MKl/'f >)ilCDLCD®teSrO VtCil-^TJfT. o— * 
;i/K]x'l'>i^LDL^U-fe<;' h-rSWf^ (;3^7^<y7'S 1 
6, MKT 12) . -<V7r^W)i¥ 

fiivthAs-<>j>'T'ri''^;i/Vwv («fti^(S4V) j:f3*)ii 
it^-Dtct^^t^m^-t^ Ut^'^t-s 18), ^b■r^ 

^^;^Vwvi^)^);g<75^-^■rv^^cv^i:ga:;:<5^s/7•S 1 

l.'^poTSJK«^i^^**^T'a: 5 o 

[0 0 7 3].)5:*S^ ±8B'<U7T'f«fettlL{i, 09 {3^ 

iotc, $iJWi-^AG0*«3ia^J^CD^®0. 
6 VJ:f3t)]SV^2 V(ZA£*.±(fTTS^;^ fy-hMOS 
F E T Q a <fc3E^fc::t > $-B:fe^^®T-SiJWi^ S S 0 

1 fcSDO i&ji*.Ttf«St«BCDD-*;i/br^y hj^L 
BL±£D®tRMOSFET Q s d <&3t-7 $*TA»e). 
•fe>;=^^';'5=-{Cj;»3£Etr>;; hi^GBLCate^O. 8V 
SSST-rU^i'-i^-r?. (i^^^^^t 1 6, SB^T 

2 2) „ 

[0 0 7 4] mr^^r. nnmmm^sT) i i ^M.%±tf 

ET Qsd*5l->^c#Si:i:*>{c:, "7— mWL^A 
*.±tfS (^'f 5>yt 1 7) o ^bT, SiR^— KiS 
^rS^$^^Tv^ s p{ ^ 'J -fe;^® b ^ v->fi{ctt; bT^ ^ U 
•fe;Wc:«ifeA5«lStlTitr>> hiS^GBLcD«<4As^Ytlbfc 
A»S*»&-b>;^v5/^«cJ;?)*i(i-rs («8MT2 3) o 

T®«ii*^*5i6§TbfcA»SA>ffl:t-;i'*iMS:ff*a (SB 
KT24) . 

[00 7 5] *{c:, Z<Dmmm<DAG—ANDm:*'e^} 

m^^Tum-r^o ci®iisE«ai®^t';7u^®tttob 

B:^ «ia#g©^J©^^U-tr;i'Oigtbbi:{SISSa®?iJ 

5. fe*:b. iiiiigi©^ajb»#®<5''r ^ v^^tts m 

[0 0 7 6] ^»SS®5iJ®;<^';-fe;i/*>e>07*— ^J'O 
fgttlb^Ctix HI 0 (A) K:^■rJ:■5fc:^ m».ms(D 

3Ebf>y hJ^fl!|®JltRMOSFET Qsb2, Qsb4 

waKi^-f >i®cDL{By®atRMos 

FET Qsd2, Qsd4 ^:ty^'^?>t.t.i> 

fc> ^»5"Ji©ih:^/ hi^oaiRMOSFET Qs 

bl, Qsb3, Qsb5 &;t>$-B-. ^^aKW-l' 

>^CDL<fia®StRMOSFET Qsbl.Qsb 



3. Qsb5 ^:ty^-&tz^mX'. ^Mh-U-Of^ 

CD Li»»e> 0 V©J:-53&«ff *<S»SE®n— 
^>i^LDL2, LDL4 tEPAQ-TS. 

[0 0 7 7] ^fc. ^tr>y hi^{i«?ij^«0. 8V©J:o 
05 ;fe«^i{-^^^^^^7■U^-\'-i^bT^ 3r>$nTV>^^ 
»^JS®atf?MOSFET Qsbl,Qsb3, Qs 
b 5-— ^^fhbTitr-;/ hi^GBLiP^^ISSS®D- 

*;i/KU'Oi^LD L 1 , LDL3 •{^aEtT'i' hi^© 

SE*e3*1-So e>t::i©i;§. ^W<g9AG0?£jA 
10 •fe±JfT$i!(?ija©;^^';-fe;i/®T2^:^ h-y— hMOS 
FET Qa^£2^>tt^^c$•a■Si:i:t)^^. "7- Km 

mtiii^mM^y^ji^(om& (2 «©:©-&{;»& i^^tjs 4 

V, ^fe^flS©S^{ca:«a|^«l . 3V, 2. 6V, 

4. 0V5&i:') tS:*.±tf?.o 

15 [ 0 0 7 8 ] -r i:. MUR^ ^ U -kJV m^itU C 1 
1 ) ©g3l«^?Qm©V— Fl-f 

on— A;i/Kl/^>i^LDL 1, LDL3 is>^0. 

QVifi. Sfe«^S@©n-*;i.h'i/'f >i^LDL2, 

LDL4 ifi^owifim^^ti^tzisb. tmm^Qm 

20 ©b§v^fil^c:^BbT FU-t" >«^fS*^iStv&!5v ifen^S:*^ 

ib:-;; h!^GBL©Sffi*sO VtC^Ybbs Klx-fvm^ 
*5lSn'&:*^ofci:#{±±t:>;/ bi^GBLfiO. 8V©« 
ffi^iSfif^rSo :i®itf>^ M^GBL©S{4AS-fe>;^v 
25 ^^^CJ:>Jtftt±S$nTl6aib7*-^:i^»e>*xSCii:i:ft 

^ o 

[0 0 7 9] #5IJ!(SS©^J©^* U •fe;i/*»e>©7^— .^© 

^tBb«ffc{i. Elo (B) (333^1- mmm<D 

ilf^f bija(ro®aS?MOSFET Qsb2, Qsb4 
30 — •••<£3r>^-a-, tt® KV-OiKCD L{Pj|®5ltRM0S 
FET Qsd2, Qsd4 ^:ty^'\±^ tti> 

ic. ^mtm(D^^^yVfim<Dmsmos¥ET qs 

bl, Qsb3 Jta K U-T >i^C D L 

flI®S?;^MOSFETQsd 1, Qsd3 ^:^>^ 

35 -a-fctt^TN WilKl/'f >i^CDLiPe.0V©J;a'5:« 
£E*^*#i®o— *;i/KL'-f >i^LDL 1, LDL3 

ir^in-r?., 

[0 0 8 0] ^tr>;/ bJ^fiO. 8V{::^n^ti7" 

ij bT^ ;t > ^tiT SfHSf^iJB ©jlJRM O S 

40 FET Qsb2. Qsb4 S:^bT3Etf h8IG 

BLA^^f||SSS©D— p!j;i/HU^'>j^LDL2, LD 

L4 tcitT'^ M^©«ffi*eMt-S. $e)t:c®i; 

§^ *J«iiili^AG0*i:*)±(fT<SiS5>ja©p{^u-b;i/ 
©Ti/;^h^;'-hMOSFET Qb*3j->«lifc:$# 

45 ?>hti)lZ. U-\'mimmi^Mtfil'^)V(Dl . 3V, 
2. 6V, 4. OV©<ta'5:«jE{ci:T6±{/S. dtlK: 

[0 0 8 1]:^*3\ C®||SEfi«J®AG— ANDM^^ •) 
50 7'L-f{C*3{t57=-^®?i*{±. 07 (C) tc^-fi^ 
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tc, ^^'J-b;i/©n>hD— hCGtr- 1 6 VCD 
<fc-5'5:aaEx h-y— bAGK:2V©J:a5a:IE« 

V— :^Si: KU"r>Dj3iyf'>ai;uwELL{c:0V 

SSliDUT, FN h>^;i'a^T-7D— ></y— h 

[0 0 8 2] 01 1 trtt, :i(Dmm(D AG— AN Dm 

>j/5^S LT43<tV7^— ^'^ •j'^D L Ti£^»fc|i]6SCD* 

t) ^ >^^Asf>f $nTV> 5gP:9-*s^ =E U -b;i/?iJM C 

[0 0 8 3] 01 HC5^$*VTVASi-5t:. ^br^y h«| 

-\';^;i/M0SFETA»e>;&5 2o®CM0 S-f >^n*— iJ' 

i »3«fiS^^^TV^S„ ^bT^ ±t3-fe>P^^>>5^S LT 
®— :^©Aai;tjy—KNL{c— ^U-T<;/ H*I®i 
tr^; bilSaGBLLAsejgiMOS-FET QtL&^bTge 
i^$^^■rv^So 7U«;;7*7D-y5'FF®flb:&0DA 

^GBLRAseiUMOSFET Q tE<£:fr bTM!i^$n 

T?feS®-t% JiiT. &<WO^lf >y M^GBLL{|||CD«fiK 

[0 0 8 4] ±IS-fe>;^^>v5^SLT©*{Bll©AtB^^ 
T^NL{3H:-fe>;^^^/^U-fe>y bfflOMOSFETQd 

7°U-?-\'-i?fflCDM0SFET Qpl,Qp2i:7^^ 
;^5^^-i^ffl©M0SFETQd 2ASgEi^^tx, ^©a 
*.Qp IttMOSFET Qc<&:rt>bTBiiS£EFPC 

>y?-S LT©AtB:^3^- KNLtcjgM^tl^Cffii^fT^^- 
^J'tCliSbT:^-^. PCLASQ. 8V + Vth 
(btv^ffiSffi) ©J:5*i:m{3$nsci:fe:J:!3. -fe 
>::^^'y^SLT©^i#5^-^As "1" (Dt^lcMli^s-r 
5itr-y hi^GBLLSo. 8 vtiT"';^^— s^-r^o 

[0 0 8 5] 7"U^-V— S^MOSFET Qp2{±^© 
^-h?mm^RPCLifiO. 8V + Vt hCJ^d'&m 
i5it^ns:ii:t:j;!3±tr'i' hJ^GBLLSrO. 8V 
{C, *fc^^iRi|©^^ Uv^y hflifi^RPCLAsO. 
4V+vt h©J:d5&mffiC:$n5ii:{c:J:»)itfj' b 
ii^GBLE^O. 4V\zy^)^^'-ifi-^o 
^^_,>-MOSFET Qp2{S;. ie>y hrSaGBL:^ 



•\'-i?fflMOSFET Qd 2{i, ±t:>v hl^GBLSr 

ti (OV) ^W*Dl-S©K:<^ffl$ns. c:©J;o{cQp 
2 hQd 2©iig7^S:fflV^T^a®A&'&±t:^y hi^GB 
05 L©«^gfS:3ltfe< Cfc{^<fct)s «ffi©a:*.T{f^5t< 

bTjfe©l&f^'so^ff *^«) s i: tf-e § 5o 
[0 0 8 6] ±i3-fe>;^^>v5^S LTCAtB:*; 

iS^NL{c:(i:i7^i.;^-^' u/5=-M0SFET (Y^— h) 

10 n^>Atb*i^c I/oKgei^p^te{;I$nTv^s. * 

fes ±f3-fe>;^^>y^SLT©Afcti:^>'— h-NL{3{i:t 
"0" 2fiJ^ffl®M0SFET Qat©y— 

"1" T-feSi:*fJESt-€>MOSFET Qat*S:^>^ 

15 tiTe«s*si^nsfe». ^©s3s*i^mt-s:itT-^T 

©■fe>;^^>;/5=-SLT©«if 7^—^*5 "0" T-fe5A»S 
*»*l^-rS^:i:*ST-^5<, ^^tr^y bi^GBLL (GB 
LR) ©^fiJ^fflMOSFET Qa t© h*U"f >ECL 
(ECR) {iJ^®i^^$nT:^--;UW^IllSS3 5{-g?i^ 
20 ^tiS. la^b>5:V^*^ -fe>::^^>;;^SLT®;&ffia©A 

fll^JK^Qpl, Qp2. Qdl, Qd2, Qc, Q 

y, Qat AsSM^nTV^?,. 

[0 0 8 7] ^tr-y bi^GBLL©flbSSi:7'— ^^«y^ 
25 DLT©— :&©Am:<3^— KNli:©ra{ct). ±fBfc|5| 
fll^ti&ftSt-SMOSFET QtL' Qpl' , Qd 
1' , QC , Qy* *s^^^nTV^So 7^-<5^ 
^^/^DLTCftelJEFCAm^y— h*N2{ca:> ±b:«y h 
i^GBLL©«ffi^WJt-Sfc«), 
30 (0. 8 V) ®i<£^©#B^S£EO. 4V^«$&^5*^ 
Qrt, 5^— ^5"i/f^DLT©^>>5^7^— ^J'$rnt>I 
/OJgC I/O^cn-bt^^ >7>7"'vtB:*3-rsfc«)© 
Y-y-hMOSFET Qy" AsglJ^^nTVAS. 
b*CV>As, S*f{R!l©^b:>;^ hi^GBLR©ffe}^C*), ± 
35 IBMOSFET QtL' Qpl' , Qdl' , Q 

, Qy' . Qr. Qy" i;|5l«^iW'^&t-S^?43 

[0 0 8 8] J:g3IIBS«?iJ©p<^ UTU'f ■ 

X. lo©^^iJ-fe;K::4fit©7^— ^^£f3tS$-B-5:©^ 
40 ©iW^K:-pv>Ti5iBBt-So lo©^^»;-fe;uK:4fit®7* 

-^S:t3tS$-a-5i©-&> 2Y.-jY<Dv'—^\zm-3\^Xm 
^«012 (A) iC^-TiaiCs &B3^1^?©b^V^fiS 
AS 4o©^^©v^-mA^{cA5 J; ^ {c:«3i«^(^ASff J&fctL 

45 [0 0 8 9] «<*:a<J{Ctt, C©^«?iJ(c43V^T{i. 2 bT 
•J' h©7^-^AS "0, 1" ©i:§ttb§V^^(As«*)^< 
'5:SJ:5Jc. *fe7^-^As"0. 0" ©i:§ttb&v^fii 
AS2#StiiS<«:SJ:afc^ 7*-i^As"l, 0" ©i:§ 

i±b§v^fiiAS3s^^3;ii<)5:sia^:^ 

50 ASfT^:t»ns T^-^As "1, 1" ©i:tttb#V^^iSAsS 
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[ 0 0 9 0 ] El 1 3 Ctt. *llfiii«?!l©7 7 s^i/ipt ^ U 

a. 

[0 0 9 1] 01 3{C^$nTV>5J;o(^, 

&v^^jt©s^,igv^tt^^cm^^n57^-^ "0, i"^ 

fcns, Mft6<]t{i, T'-i' "0, l"oajia^t^L 
Ttt> 012 (B) ®^lffiH^c?^^^^Tv^•^,«fca^c> -fe 

>X^>V^SLTCr)^^ 'JT'U'f hMATuOU® 
y— HNL4Sn>f l/'^;!/ (3. 3V) fc:*>3, ;>{^>JT 
P'f U:=<'>y MVIATufJlCDT^— ^y^D LTuCDt:>v 
M^{B!|CDy— K*5D>j7^^;i/ (OV) , ^^'JTP'f U 
MVIATdiffl®?^— \y5^DLTd©t:<;' hUM 
(Dyf—\fifiJUV^)V (3. 3V) ICJ&SJ^at^-f > 

Tyyi3>^^—$'ifimm^ti?>o 012 (b) {3 

*5V>-C. !f5F^ "H" ttyN'fl'^;!/ (3. 3V) ifc 
"L" ttD<i;lx^;U (OV) S«l*b•rl^S. CICDJ;^' 

T-Mte^![La^iia«»®B|:i& if^fT'S: 0 :i t T% 012 
(B) ©J;a^^7^— ^^Hr^;/ h$#S<to{::bTt)<fc 

[0 0 9 2] ^CITn 2br«;; h ®«a55*7^-^ OSEiS 

T'N^n^tVtf'y bijSlGBL&^bTteiiU 
^y5^f3. 3V®J;-5;feiS*B®M^{ctttSb-t=it>I 

[0 0 9 3]■^bT^ ±Ha®<td{CbT*a5!('7^— ^5'*^ 

^®7^-^K:»-tsv^T«ii^^^5Qa Ut^^v 
7'S2 2) *s^fT^n?>, :i®*a5!/^{i> •fe>X^>i/5^ 
®jllRT>;; bffiy®Attl:t)y-KAS "H" l/-^;i/C$*XT 

v^€.h^>y ^!^K:g!«g$^^Tv^5;«t^ u-fe;i/{3*rbTeii 

®v->5^(i. ^^UT'lz-f l*I®:^tf>y hm^^f^SbTlS! 
It ?>*xT v> -5^-t®-b -y^ S L T ^ ^ ^ 



DLTtr^bTff&aciiiTN l*®'7-h-i^{CgEig|^ 

nTVAS;)t^«j-fe;i/®i|£^ (.mims^t^tiiim.mm 
[0 0 9 4] im(Dmjh^mi'^ifimt>^t-^vy7-(m 

05 tBb&fT*:V\ ;i/*J^ElES{cJ;f)-t'^T®-b>::<7 
v^®5=-^*J "1" fc:)5tofe*»g*>S^J^-rsc:i:T- 
*ii»^®$lTfl^*sfT'5:t>ns (;^7^<;/7'S 2 3) o ^ 
bXs *ji*«*^*5*«lTT-a&nKx ;^7^>>rS 2 2'x^o 

10 [0 0 9 5] «:4b\ c:®^-&fc*MtS«a*{±, ««J® 

♦iia^iOiST- b § V ^fit As^g-jj-t^lt b -3 fc t) ® ®a!*t 

J: »3 b # v^fit*s^^b bT fc^ ^ 'J ■fe;i/t:^f&t- 

^/!S-rSHr>::^v>y5=-®aS^^^' bffiS®^ — h*t7N-f 1/ 

20 (3lS?-x'>;; h{gl|®y— K*V\'f U^;i/®t^®) ^fflV^ 
^t'V M^*aiR7''J5=-^-2^bTS«ii5!*t§ff'S; 
d CI i^T-gE{C«ji^ASi^T bTV^S^ ^ U -tr;i/K:5** bt 

WK«jia«*^«EAsep;!ip$n'r ^ & t b § v>fii*s^Yb bT 

b * a ® ^ UiS-r 5 CI i: is-^ § S . 

25 [0 0 9 6] 7*-^' "0 , 1 " ®Siia»*i*S)|!|T-r-5 i;* 
fiv^-^' "0, 0" ®^'y^h«3ia«^i. xU7r^ U 
7^ :/S 2 4 ~ S 2 6 ) *sff J&i^ns o 7^— ^J' " 0 , 
0" ®«ii*{C|^b-tH:. lai 2 (B) ®m21Slfc^$ 
^^TV^?)<tat^ ■fe>;^7'i'5=-SLT®^^UTU'f 

30 V>y hMATu{Sa®y— KNLASD'i;U''<;i/ (OV) {C 
^^r'JTH' hMATuffi!!®^'— ^^>y5=^ 
D LTu®l:f\y Ki^{H!l®>'— KN 1 U'-i;!/ (0. 

8V) , ^^rUTlx'f U Viy M4ATdffi!l®7^— ^5>;; 
5=-DLTd®tr<;/ h!^{Pj|®y — b-A^/N'f L"<;U (0. 8 

35 V) {CTfeS-taH^-Y >T>:/A^5>7^-^*stejS$n 

So 

[0 0 9 7] 7^-^ "0, 0" ®«ii»^A5i^T-rSi:i>: 
1^9^—^ "1, 0" ®^\y^i;*Jii^^ ^U^'T'T (;^ 
7^>y7"S 2 7~S 2 9) ifintaiotl^o "r—^ "1 , 
40 0" 0«ji*^JC|^b-Ctt> 012 (B) ®^3«BK:^$ 

^^Tv^5«fca^3, •tr>x^>v5=-sLT®^^'j7'i/'r u 

V^i; hMATuffia®y— b'NLASD.>lx^;i/ (OV) H 

p<^UTU"f 'JT5> hMATu{H!l®7''^^^5'^ 
D L T u® bTf Haii®^— h'N 1 i^D <J7 ( 0 

45 V), ;^^';n'-f Uv>y hMATd{M®7^— ^^<;/5^ 
D Ltd®tr<> hi^ffl!l®y— KASD-i^U^;!/ (OV) {C 
5S:S J:^ >7'>rA»e>7*— ^J'i^teiai^ns. 
[00 9 8] T^-^J' " 1 , 0" ®«ji*^*s«lT-rS fc^ 
^U^r-f SiEES:'?— KJ^trgjfiDbTT^— "1 , 1" 
50 ^ n^<fh ;>< ^: U -fe ;i'® b § V ASfg-fb b T V ^ J& V-* A^® 
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"1.0" '{c*rj5S^5 ^ -fe;i/o u t v>ttAssYb lt 

■fe ;i/CD L § V -'fiAs^'fti b T V ^ :& V N A^O fiM i: t)n 

s (XT^yT-sa 1, S3 2) o ■^bT> cne>®*ij^ 

Tb. b§v^^i4s^Ybbfc*)®4sfei^^f$a^^M^^:b 

[0 0 9 9] Ell4{C{i. ±fB:^5^^y:rS2 2■efT^:j^ 

CDi ^)PbV^^|lI*5gK^^^Tl^So 
[0 100] ;^7^^/7'S2 lT*«Z)-fe>;^^>;/5=^SLT-^ 

ni) C^^T^^/T-S 2 0 1) , CCD3lfR7-'J5^-\'— i^tt^ 
SlJfPM^PCtifJT'Uf^-^'— i^MOSFET Qpl 

•fe ^ >y 5^ S L TCD^ >y ^ V^JV^.^tl 
rU^-V-i^MOSFET Q p 1 iiifi^iJCDM 0 S 
FET Qc(D^—hlZ.±>7.^^y^SLT(Daiily' — 
KNu (Nd) CDS£E3!)SSliD^nTV>Sfc»^ Qc*S:t 

[oio i ]*fe. i^^y hmGBhtmiR-t-^^^^v 

5IJ6DP— K U"f >aL D L t:c?)M©il*RM O S F E 
T Q s b «|g(?'J* b < lt^mt\(D^ ^ U -fe;^CDV^ 

-m«a*^»<£ff>5:d*>(Ci£ibT:t>^f-&T> o— ^»;^^' 
D LiiCfflCDajf^MOSFET Q s b S;t>$-B-r, 
S^fllI®n-A;i/h- i/>f »iiLD 5 V®a:o«e«(i 

[0 102] t-;/ hJ^CD7-U5^^-S>tl^b-r(i> 
M^PC^O. 8+Vth (Qp iCDbgV-.fitm) t. 
•rSCltT, b:<v MiaGBLSO. 8 VKiy;^-^'— 

©?^^S*s#mt::*:§ VAfcfe-b V >vf^ S L Ti)SK-3 
TSteb-tbta^'^n*sfe5o b*^.?.^::. SISE«fJ®J: 

MSteS(Hlji-ri.C:i:4^T-gSo •fe>X^>>5^SLT© 

SFET Qp 1 i:il?iJCDMOSrETQ c(±::r>$n 

[0 10 3] SiiWl^TR^yN-f w-^;Hci:T&± 
{frif«> bi(SlGBL±CD^MOSFET Qtl(Q 

tR) ^:ty^^X. •fe>:X5>;'f^SLTi:hr>y bJ^G 

BLi:&g5i^u tr>> hi^GBL©ajKr';5^-^'— s^s 



{4*»i^-r5 (;^7=->;/7'S2 0 2) o ccDtg. umm 

^TR?£0. 8+Vth (Qc®b^VAfit«E) 

ZtX: tf<y h$aGBL®«{4*0. 8Vt^-7>r^ 
#5, ^:©J;^{::> •fe>;:^^5/^SLTi:tr>> hj^GB 
05 Li:^g!MbTV^S®H:. T'U^i'— i?MGSFET 

Qp 1 i:Qct:<t5r';^^-s^-r-{i, ipa!S?®tfyh 

1^ G B L ® 1^ b )^P^® * :7' >J > <Y$aT-v? t 
±^so•rv^s®T^ ^^3ilR®lf^J/ h^GBL®«{5i^0 

10 [0 1 0 4] "f®^. 3i»^'7-h-i^WLSl 4V®J;-5 

^iSmffit^ A-^±tf S h «iS!c?iJ* b < itmm] 

®^^iJ-b;i/®T5^;^ by— hMOSFET Qa^fe:^ 

«jE&a3iDbT«jii^§fT^t3-B-?. (;:^7^<^7'S2 0 
15 3) , ^5^>vrS 2 0 SttXT^'yrS 2 0 2i:S{S|^^ 
k:^ffe-5±d{-b-C*Mv>, 

[ 0 1 0 5 ] «a5!*^i)S«lT-r S eSIMO S F E T 
QtL (QtR) 5:t7$-^fettffiT-^lJWS^DDC$:jS: 
*.±{fTMOSFET Qd 2^3r>$-&Tt:-^ bi^G 

IRMOSFET Qsh^:ty{^tz^mX. nm\'V-( 
ymC D L ^^-y > KiH!lCS^b:t:K^T-^lRMO S F 
ET Qs d$^;r>$-l3-TU— >^LDL^ 

7^>f (;^7^'>rs 2 0 4) . 

25 [0 106] b*»s«> mo^^^vy 7'-(<Drcii)izmsi 

(g^RPC^3i*.±lfT7*U^-\'-5^MOSFET Q 
p 2^3t->$-&TMJfi;<^';v^y h{»|®^t:^/ hi^GB 
LS-SbTO. 8 V®J;d>5:«{fi:fc:^'J^-v-i^-rs 
U7^^y7'S2 0 5) o c:®i:g. l^atRffia®^* U 
30 >v bT-fiMOSFET Q p 2 Sr:t>^-a-T^tr>v h!^ 
GBLSr-SbTO. 4 V® J;d 'fejlJRiPJlffl^i^cm 

[0 10 7] n — A;i'KV>f>J^LDL®MtRM 

OSFET Qsb&. «3ia^*tf'feofc^^'J-fe;i'AS 

>i^LDL*|Bi^K;7-';^-\'-i;$-&s. t-u^ 

jIJRMOSFET Qs bS:t>$-)±T> MM{W®D- 
40 *;i/KW'^>i^LDL{C0V®«te*3IiabT43<. 

[oio8]i^v>T. '7— Ki^{c'^';7T'r®fc»®« 
ffi ^ Epjjn-r S i: i: t {3 , v h f j| J; tr^^MJR v 
b{B!l®e3@|M0SFET Q t ^:t>^-&-r If ^/ bi^G 
BL*-b>:^^»;'5=-SLTK:gg^t-S (X5=-«;'7'S 2 0 
45 6) . Sfc. «^!f??'J*fett«IS?'J®TS^>^ h'y-bMO 
SFET Qa:S:3^>^t•^•:|.. Cin{'«to-r> 

;i/®iltabAsfT'&tin. iis^^tu-fe;i/®b&v^fiSA5]is 
^ji^-^m^L. a^Rp<*';•fe;^®b#v^^^*^fitt^^{^« 

50 MifimtiX. t:>y MSG blast' -f;^f^-\'-i^$nTO 
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0 7) U ^N3»i?^^';-fe;K::*)-r?.-vxi'S!ia^fT 

—i^ifimm^H?> c^^T^s/T-sz 0 8) o 

[0 10 9] *^B§#e,*s^|^bfei;^?.K<tSi:, T 
i/:^ b';;*-MVI0SFET&l9;{tT> ±tf^/M^A>e> 

[0 110] ifetc. #-^r>>^5^y5^SLT^C^^;^$i^ 

*^cd:j|— ;HfD*iM&fT'5:^ U5^>i'::^S 2 0 9) » Z. 
$^^■rv^SMOSFET Q a z CD H b-f >«ffiASD 

l/'<;^ti:*,-FASo■rv^€.A>2A>^fe;t— ;i/fl^lH]ES3 5 
SFET Qa zttKl/-f >4J2V^K:ftag!i^$nTV^ 

^?£ff ^ ^ Cl i: T- A^T- § So 
[0 111] :t-;i/-tfDT-2fen(S*®7^- 

-t?o-e«:v>fc§H::;^7^^j/7'S 2 0 I'vMoTIKji*^* 

T 



[0 112] j^mMS.m<D^fAy'7^yi^:3.ji=eoiz 

[0 1 13] 7^-^©^tiib{i. l*®'7-K»CJti^ 
05 ^nTv%s>{^ (m^ij.*) b < (±^?ij) 

nSo 3lll©fgttlb»f^ffl^{C'7— Ki^{::TOP^nsS 
V r 1 , V r 2 , V r 3 {±. 012 (A) iZfys^ixX 
V>i.b$l>tt^^®S{S4'M®<»A5^1R$ns m^i£ 
10 1. 5V, 2. 8V, 4, 2VT?feS. Cin6)®«flE{c: 

lSI®^mbiW>^©*<*a«)«:*MH:. Hui!Ebfc«ji*'©IS 
15 *0. 8 VtC.^fc^NMS?{BOv>;^ h©hr>> bi^^O. 4 
[0 1 1 4] 7'-^^tBbi:'<U7r^'i:©MSa:> 

20 7^— ^^«y5=-T-3. 3 V®J:-5*S4BtJiiH$nT 
3^>I/0i^<^^bT^'r>T>n 5a, 15b{3 

3ie.ns;StcfcSo ^bTs ;<4yT>yr-mm^ntc 
3<0©5=-^{i7^-<5'f&jffli[iiK3 3{cjaie.nT> cicit- 

5c® 2 If')/ h®7^-;5'{C^|^$nT^ia5Jffi^<fc \)mti^ 
25 ttS. 

[0 1 15] mi^mi'li. SSffibSjEVr 1, Vr 2, 
Vr 3t:ar3v^"C l-:3©^^:U-fe;i/A^'S)^tf^^ad$ti?> 1 
ISlBfc2lHlBfc3llIS©7*-4'{i. il»?^^U-fe;i/Ob 
§v^^^Vt hlcfSbT. ife©«l©J;5{c;&:So t*— ^ 
30 i<J^|5]SS3 3T-M;. ':l^^^>©7=-^^^ac5v^■r«l©;& 
«B©J;d'&2Kr>;; b®7^-^'§«7c-rs, 
[0116] 

[al] 
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1 


1 


-o. 1" 


1 ^ 


1 


1 


"o. o" 


1 ^ 


0 


1 


"1. O" 


1 0 


0 


0 


"1. T 



[0 117] 3[B]®SSmb7=-<5'}ra^< 2tr'V 

h (D^—S' ©a7c(±. ^n-?'n®9iai b?^— ^ i *® 

fT*;V>, -e®iiS»*— ^®7^— ^^>;/5=-t^>;/5^bTA» 
5) ^ -Y > T > T-'sJi s J: o {Ci^fiK t" ?> i: pItgT- 
So *»A»Stf«;; hi^±T-®Ma«»{c J;S7C® 2 t:^/ h 

W®SgT-tt'5i:V>®-r% PiM^feiftB^tt^SBS-rSo 
[0 1 18] Cdftt. •Ir>:^7 2/5^8 LTiCttJtfttB 



tej5IU 7^-^^^>:'f=-T-0- 3V©J;-5*S*itJt*i-r 

[0 119] 7^-^©^ltibl^bTtt. $fe-r. «IJ»M^ 
45 RPC^jA*.±tfTr';5^^— i?MG SFET Qp2 

-MbTO. 8 V®<t^^t«{ft{c:7°Uf^i'-S^f So CI 
Oi:|ts #at»?{l!lO-><*';v2; h-?{±MOSFET Q 
p 2^:t>gc-a-T^bf>v hfUGBLSr— SbTO. 4V 

50 (D^o^j^mms<D^'$i-(omiiLi^y")^Y-i^-r?>o 
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[0 12 0] ifc. V-i]JU}'V^>UhI>L<DmiRM 
OSFET QsbS:t>$-a-t^ n— K U'f 
LDL*,|Bm§{crUf^-\'-i^^-B-i.o yV^^- 
i^^titza—:^)l'rv^ >jSLDLi:SMiB!l®o— 
K l^-f >i^LD L H U-r viae D L i^CD^CDaiR 
MOSFET Qsb*;i->$-&T. S*fffl[|CDD-A;i/ 
K P L D L {C 0 V(Z)«{fi[4 BJjljD LT Jfe < o 

[0 12 1] jsiiN-c, y-Hi^icffigmbofctocDaji* 

©fei^MOSFET Qt^:t>^-a-rtf5' hi^GBL 

[0 12 2] mz. t:>y hi^±®-fe>xT>rira®eM 

MOSFET Qt§:t7^ 7^— >yf^fill©e3iMO 
SFET Qf *:^>$-a-fejR^-r-, *iJ»ft^PC* 
it*)±tfT7*'J5=-\'— i^MOSFET Qpl^;t>$ 

tr<;/ hi^©iS^7''J5=-\'-i^&ff5&:5o 
tt. MOSFET Qp l*;4->^f-e-fcfct{C-fe>:^^ 
>yf^S LTffl5 -y^=f—i>if')\^ \/-^)\/XifofVS.^ zr^} 
?--\'— i^MOSFETQp 1 fcifi?iJ©MOSFET Q 
cO-y— ht:-b>X^>i'5^SLT©Hdij>'— KNu (N 
d) ©«E*sSiAP*nTV>5fcto> Qci)S:t>^Fnttf 

[0 12 3] 7^-^^mb©^®br>;/ bi^®rU 

$iJWf-^PC:& 1 . 2+Vth (Qpl 

©b§v^^i[®E) fc-ra^ifcT-, tr^' h6Igbl?&i. 

[0124] ^©^, br>y hiS±©e33IMO S F E T 
Qt' ^•ty^'^fz^mXy'—'i'^v^'D'LTl^mUil 
b-r 3 V!&SliD-rs^:i:T-7*— ^J'^ y5^*.S'|4<b$-& 
2). -rSt^ 0-1. 2 V®tS*l©(i-^AS 0 - 3 V®tE 

♦i©fs^(cig*i$n5o ^bT. «*a^tifeMttibfs^ 

Y-y-hMOSFET Qy' , Qy"&;t>$-B- 

scifctN •=l'^>l/ouc^./o^i\■\^x^^>T> 
r\z^m$n^o ^lt{c$|JPs$^^•^.^®T•7&:v^*^ c®ii 

SE^J-C-(i7'-<5' ^ ^;5^D L T®lt*iM-^iiMi&-eHl;t;$ 

[0 12 5] W±*fSW#K:j;oT5:$nfc*W5&^ 

RSS^^^•5t)©t?(i*<^ ^®®B?&iiaffiibJ&:v>lBfflT' 

5 ©|I5S«?!1© A G— A N ^ U T U-f ^c:*5V^■t «> 
l3^©t:>y hi^GBL{3:>i^bT2;$:®D— *;i/Kl/^> 
^LDL^atRMOSFET Q s b C J; 5 gfi^ qIt|{C 



«fig^f^^'rV^S*s, 02®||Sfi0!|®ANDS;<^'JTU 

®HCffiiS®^ ^ u ■fe;i/S3feJiJ(cjgi^ bT^ ^ u -b;i/?iJ 
05 &«J5Ebfc^tUrU"f C5k*bT**^Bj^jaffl-r5c: 
i;*S"r-§S. -ebT. *0:®^{C{±, *a5>^i:ggtBb 
B#T-«SK® sf^ti S ;^ |pi 4 -St ^ # S J: a t -r S :i 

-entcioT, «SS®d5n5^|plK:i-3T^^ U-fe 

;i/® b t^^«ASB*^t±^'^b-r so!&iHiii-r s ^ i: a^t* 
u -^m^z ii'Dxmm\.tztK 2 fit® 7 ^ ^ ^ u tc 

bt % |eia{c®ffl-r€> C i: ASf t So 
[0 12 6] Jil±®iJiBa-eH:^i;bT*l8W#(CcttjT 
'fc^f nfe^B^?fe^®«ai::&ofefiJffl:9-gT-fe S 7 ^ 
15 ^/:l.^^U^::®fflbfe«-&C-^v^TiiB^bfc*s^ *^B§ 
lc^n{::KB^$ns*)®-e5&<. 7P— >i^y— h 
SMO S F E T&f3fiasR?t1-5^»^f31lS^ 

[0 12 7] 

20 i^mcomm *isic*sv^Tii^$n2)^B^®a-fef^« 

e<]& * ® t i o Tf» 6. n -5^str**®# {cittW-TiiKTSB 
®i:i3'3T'fe-5o -r^fc*.^ *%B^K:tJeo 7^>>S/ 
i^^U®cl:a'fe^^f^^483^S^SC4^v^■r, 
©»iia«*^3f5t^MS®Sgt-5Cii:A5-C--^Si:i:*C, 
25 S«:tJ^&i£j«-rscii:ASpII6t:&So 
[ia®®raWd:iiB^] 

[01] *^BJ^£3gfflbT^(fjS^^Jf^tti|^»<*:fB1g^ 
BfcbT©77yi^3.^^U ®— ::^n v ^ 0T' 
5o . • 

30 [02] :*:^B^:fe3afflbT^PM;&^^ Urb-Y®M<*;tf!l 

[03] *Slfitefi^®ANDS^* UTl/'f{C43ltS#a 

[04] *Stfi£e!!l®AND^^^ UT^-ftCiJitS^ii 

35 5!^B#®a;<'^^'(' ^ y^^^s-t^^ X y^^^- hx-fe 

So 

[0 5] *^B^^afflbTJfM:fe;<tUTb'r®fte®M 

(v^fcl9)SAG-ANDM) ^TT^irmmm&mx^ 

So 

40 [06] 2|s*W<&®fflbfeAG-ANDM^t';7'V'f 

[0 7] ^^B^^SfflbfcAG-ANDM^^ UTU"f 

45 ©^ W J; VJgiSNf©/t'f T'J^ttflSS^x-rBfB 

i!iB^0T-a&So 
[08] *^WSafflbfeAG-ANDS;«t^ 'JTl/'f 

fc: *5 It 5 Srft ^ « & ^ ^ 7 D - ^ - h -r- ife s . 

[09] *^B^$:3SfflbfcAG-ANDS^^ 'JTlx-^ 
50 t:teft5*a.5^B#©tW'^^l' ^ Vi^^^T^'-f ^ >^^^ 
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•V— 14 

mi 01 ^mmimmvtzAQ-ANDm^^VTv 15 

iaT-a&-5. 2 1 

1] **W*®fflbfcAG-ANDM^^i;TW 05 2 2 

'rtc:*5{t5^^'j7i/'f^iacDiass®*<*^j*^t-ia8& 23 

mmmx-$>^o 3 1 

[^1 2] *^B^^jSiffibfeAG-ANDM:j«^r'JTl/ 3 2 

t:J3(t5^«5^-^'®»ii»l^©t3<S^^CD U^V^ffi 3 3 

®i^?fr*3J:i|f-b>;5^^>y5=-*sJ:Uf7*— ^'^^/f^-'NCD^— lo 4 0 

^(Dm^(Di±:^^m-rm.mmx'i;>^o 41 

(01 3] ^^H^^&TafflbfeAG-ANDM^t'JTU 4 2 

-(\cii\f^^m.'r-^<DmTh^mw^m^7r^-iryu—^ 43 

hT-feSo 4 4 

[01 4] 01 3CDmi^*^i!aa©J:»3PbV>^|lBS:S^^ 16 MA 

yv—^\—VTi^^o MC 

[01 5] 2|5:«W*jifflbfeAG-ANDS^tU7'l' MC 

[01 6] tie5fe®FNh>;f.;i/tc<t5»3i*^if;{c*'(J- GB 

S^^';-b;b'N(DMD«fE©^J5^^-r»rffli5iW0T-$) 20 LB 

So LD 

[017] tJe*®7^>:/^'i^^Ut:*3JtS;>{^ UTV LS 

'<'®^fi)c«»l&^t-(aiS0T-feSo CD 

m^<Dmm sl 

10 ^tUTb-Y 25 DL 

11 (SLT) -fe>;<&^>>5^|plES • Qs 
12a, 12 (DLT) 'r—fl''7V^ Qa 
13 a, 13b V—Y'f^—'ir 



a, 14 b, 14c Y7YV:^'TU—y 
a, 1 5b pt'f >T>r 

V'fi^O^^ROM 



T-U, MAT-D ;>t^:U-^>yh 
C ^^Ui^iJ 

L D— *;i/h:>y h)^ 
L D— *;i/V— 

b, Qsd 5MR;^'f >yf^MOSFET 
Ti'JJ^hy— hMOSFET 
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